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I have the honor to make the following report of the South Dakota
Agricultural Experiment Station for the fiscal year ending June 30, 1937.
There were 13 departments of this station as follows: Agricultural
Economics, Agricultural Engineering, Agronomy, Animal Husbandry,
Chemistry, Dairy Husbandry, Entomology, Home Economics, Horticul
ture, Poultry Husbandry, Pharmacy, Rural Sociology and Veterinary.
Each of these departments is in charge of an expert, who is also professor
of the subject in the college.
The support of the experiment station is received principally from
four acts of Congress; namely, the Hatch, the Adams, the Purnell and the
Bankhead-Jones. This totaled for the year $102,216.22. The state legisla
ture made an apropriation of $10,000.00 for Horticulture and Livestock
Experiments, and $760.00 for printing popular bulletins making a grand
total for the home station of $112,976.22. In addition there are four sub
stations located at Highmore, Cottonwood, Vivian, and Eureka, supported
by the state.
Publications
There were 11 bulletins printed during the year on the following
subjects:
No. 303 The Two-Row Cultivator Converted into a Weed Control
Machine.
No. 304 The Relation of Amino Nitrogen Content to Quality of Cream
and Butter.
No. 305 Field Bindweed.
No. 306 Vitamin B in Lamb Tissues and Organs.
No. 307 Hemorrhagic Septicemia.
No. 308 A Holding Test at Room Temperature as an Indication of the
Keeping Quality of Butter in Storage.
No. 309 Fruits Old and New and Northern Plant Novelties.
No. 310 A Graphic Summary of the Relief Situation in South Dakota.
No. 311 Alkali Disease or Selenium Poisoning.
No. 312 Twenty-One Years of Crop Yields from Cottonwood Experiment
Farm.
No. 313 Immigrant Settlements and Social Organizations.
In addition the following articles appeared in scientific journals.
Subject
Monsters from Eggs Produced by
Hens Fed Toxic grains
Specifications for Rammed Earth
Construction
The Effect of Selenium Containing
Foodstuffs on Growth and Repro
duction of Rats at Various Ages
Journal Date
Poultry Science July, 1936
Engineering News Record
November, 1936
Journal Nutrition August, 1936
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Journal Date
Journal of Pharmacy and
Exptl. Ther. December, 1936
Journal Ind. Eng.
Chem, Anal. 1936
Journal of Ind. and
Eng. Chem. May, 1937
Jour. Kans. Ento. Soc. 1936
Proceeding South Dakota
Academy of Science 1936
Subject
A Comparison of Minimum Fatal
Doses of Se, Te, As and V
A New Colorimetric Procedure
Adapted to Selenium Determination
Effect of Sulphur Additions on Sel-
eniferous Soils
Addition to Hebard's List of Or-
thoptera of South Dakota with Ob
servations on Some Previously Re
corded Species
The Most Important Injurious In
sects of the Year 1936 in South Da
kota
An Unusual Outbreak of the Stink
bug Thyanta Custator (Fabr.) in
South Dakota in 1936
Rosa Rugosa Hybrids
Journal Ec. Entomology 1936
Am. Rose Annual 1937
A regular mailing list, by departments, is maintained and a copy of
each bulletin forwarded when printed. Many requests for bulletins from






Agricultural Finance—(Purnell).—Data on farm mortgage foreclos
ures in South Dakota during 1936 have been assembled and published in
a mimeographed circular entitled "Farm Mortgage Foreclosures in South
Dakota, 1933-34-35-36." This shows the number of foreclosures and the
acreage involved by counties for each of the four years specified. For the








By comparison, there were only 674 foreclosures involving 130,281
acres in 1913.
The manuscript for a circular covering a more detailed farm mortgage
study in five representative areas in South Dakota is in process of prep
aration, but conclusions are not yet available. This applies also to two
W.P.A. projects on farm mortgages, land transfers and land taxes, work
on which has been supervised by this department.
Prices—(Purnell).—During the last fiscal year, work on this project
was limited to collecting basic farm price data and the South Dakota
monthly price index was revised and brought up to date. The "weighted
relative method" was used in constructing the original index and because
this method results in an upward bias in the composite index, the index
was reworked by using the "logarithmic weighted relative" method.
The South Dakota Economic Activity index was also revised and
brought up to date. In the original index, seven farm and business series
were analyzed, and in the revision, four new series were added to the
index. The purpose of this index is to determine the monthly trend in
business activity in the state. This phase of the work will be published in
bulletin form during the fall of 1937.
Monthly prices for 15 farm commodities and price index numbers of
these commodities from 1890 to date were tabulated in bulletin form
which will be published during the summer months for general use. There
is a large demand for figures of this nature from various research agen
cies in the state.
The leader of the project has been giving only one-third time to this
work. He has been working 20 days per month as Associate Consultant to
the National Resources Committee, assigned to the South Dakota State
Planning Board. This has, naturally, retarded the research work on this
project during the past fiscal year, but he will spend full time on this
work during the next fiscal year and it is hoped that the work will be
carried on in the usual way.
Taxation—(Purnell).—A study of local and state taxes in South Da
kota. A manuscript on this project will be ready about the first of Sep
tember. This will cover some county problems in real estate taxation and
some of the problems growing out of tax delinquency and the acquisition
of land by the counties. Results are not yet available for publication.
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Economics of Production—(Purnell).—Two studies, conducted in co
operation with the division of Farm Management and Costs of the United
States Bureau of Agricultural Economics, aim to secure information on
the organization and operation of farms and ranches with a view to de
veloping farm and ranch organizations with higher income possibilities
than those now prevailing.
One of these studies is carried on in the spring wheat area in the north
central part of the state with cooperaters in Spink, Brown, Sully, Faulk,
Campbell, Walworth and Potter counties. Several bulletins and circulars,
mentioned in previous reports, relating to this project have been published.
Amanuscript is now being prepared by C. M. Hampson, formerly in charge
of this project, to cover the findings of the first six years.
The year 1936 was one of difficulty for the cooperators in this project.
Due to the drought, very little crop was harvested. The accumulative
effects of several years' poor crops and the 1936 drought made it im
possible for most operators to retain more than a fraction of normal live
stock numbers. Farm incomes were very low and a substantial propor
tion of the total amount received came from the Agricultural Adjustment
Administration, W. P. A., and other outside sources. Losses were more
common than profits from farm operations. Some changes in farm man
agement practices resulted from compliance with Agricultural Adjust
mentAdministration policies. There was a large increase in fallowing due
to the stimulus of benefit payments.
The ranch management project is being carried on with 25 represent
ative ranchers in the northwestern part of South Dakota with cooperators
in Butte, Harding and Perkins counties. The year 1936 was one of great
difficulty for most of the ranchers in the area. Extreme drought caused
several of the cooperating ranchers practically to suspend operations by
selling off most of their stock in the late summer or early fall. Livestock
numbers in the area in thefall of 1936 probably did not exceed 10 to 15 per
centof normal numbers. Several herds were moved to the eastern part of
South Dakota or to other states, operating costs were relatively high, in
come low and losses more common than profits from ranch operations.
Farm Organization and Soil Management Practices—(Purnell), This
project was carried on as a continuation for the Regional Adjustment Pro
jectof 1935. It had for its object thestudy offarm organization, operation,
and extent of erosion in three typical areas in the state to determine:
(a) the effect of cropping systems and farm practices on soil ero
sion, soil depletion, and economic farm operation.
(b) the relation of prevailing farm practices to needed adjustments
in the area, and the cost and need of practices effective in con
trolling erosion and soil depletion.
(c) the extent of tenancy, the nature of rental agreements, and the
relation of rental agreements to soil conservation.
Brown, Lincoln and Potter counties were selected as areas typical of
rather large portions of the state. In general, the data for all three areas
indicated:
(a) Some land now under cultivation either shows considerable
erosion or is so subject to erosion that it should be removed
from cultivation and given a permanent grass cover.
(b) Allareas have a high per centof landdevoted to the production
of field crops and a small percentage of legumes. Changes in
cropping systems are being recommended to Include a higher
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proportion of soil conserving crops and small acreages of soil
depleting crops.
(c) The majority of lease agreements make no positive provisions
for the conservation of soil.
Land Economics—(Purnell).—The continuation of the land valuation
project in Brown county and cooperation with the Land Use Planning
Section, Resettlement Administration, in the collection of basic data on
the range area of northwestern South Dakota account for the research
done during the past year in land economics.
The land valuation project was set up under the leadership of F. T.
Hady in 1931. O. A. Negaard continued this research. The present leader
took over the project September, 1985. As outlined in the project agree
ment, the purpose of this study is to develop an index number of land
values in the high risk spring what area of South Dakota. In order to ac
complish this more satisfactorily, the completion of the study has been de
layed until the Farm Credit Administration appraisals can be made
available.
Besides working out an index of land values, some of the implications
of these fluctuating values may be shown. Preliminary results of a sched
ule taken to determine the progression of land ownership indicates that
the farmer has not been ascending the land ownership ladder in any of
the years since 1920, but at times is going backward. It is intended that
the land valuation project be in manuscript form during the present fiscal
year.
The Experiment Station has assisted the Resettlement Administration
in the collection of data on land use in eight counties in northwestern
South Dakota. One of the problems which has been given special attention
is the method of managing county lands. Three of these counties have
between 100,000 and 200,000 acres of county land plus considerable areas
subject to tax deed. Data on the present methods of handling this county
land have been collected and analyzed as to effectiveness. A report on this
information is to be made available for county officials.
Agricultural Engineering
By Ralph L. Patty
Field Machinery Hitches for Tractor and Large Horse Teams—(Pur
nell),—A tractor hitch was designed for a special bindweed machine dur
ing the year. This machine was also designed and built for the purpose
of controlling bindweeds. It was made by converting an ordinary two-row
com cultivator into a rigid machine that would cover the ground in a
manner similar to the "field cultivator." The conversion was made by the
use of an accessory frame made of angle iron which was bolted across the
cultivator gangs and the slight shifting of the shovels. The machine can
be readily changed back and used as a corn cultivator and practically any
two-row cultivator can be used. The purpose of this plan and machine was
for the small farmer who could not afford to buy a special field cultivator
for the purpose of controlling bindweed. The machine works very nicely.
It does not quite equal the field cultivator in operation owing to slightly
less clearance. Bulletin No. 303 was published on this machine during the
year.
Work was continued on singletree design and work on the doubletree
will be taken up during the coming year. Some additional work was also
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done on the multiple hitches for field machines behind tractors and large
teams.
Rammed Earth for Farm Building Walls—(Pumell).—The work on
this project for the year included work on wall construction, coverings of
paints and plasters, the use of bitumen stabilizer, and the effect of ram
ming earth in freezing weather,
A building which was built for poultry and with a 14-inch wall was
finished at the first of the year. Very little more time was required in
the building than for 12-inch walls, and the insulating qualities are better
in direct proportion to the thickness. The results would indicate that for
poultry house construction at this latitude (44 degrees N.) a 14-inch thick
ness for the walls would be good practice. Approximately 120 feet of 6-
foot wall was rammed during the year for certain construction studies
and for paint panels. The effect of moisture content in wall construction
was definitely checked from a preceding study. Earth that is rammed too
dry is definitely unstable in the wall. It does not resist weathering. There
is more danger of workmen ramming earth too dry than too wet. There is
much less reduction in the quality of a wall due to an over-amount of
moisture than there is due to an under-amount. There is alsodangerof the
workmen ramming dirt that is too wet as it sticks to the rammers. Ram-
ming pise walls at low temperatures was also included in the study this
year. It was found that walls may be rammed at temperatures of plus
15 degrees F. successfully, providing the dirt is of favorable quality and
providing the dirt is warm (60 to 70 degrees F.) when rammed. The dirt
must be rammed immediately after beingexposed to the cold temperature.
The practice is feasible only in emergency.
Inside wall coverings were tried in panels 6 ft. by 10 ft. on the inside
earth walls of a machinery shed. Plasters of the ordinary kind, oil paints,
and cold water paints were used in the study over different sizing coats
and under different conditions. All coverings were applied directly to the
wall. With plasters the first or scratch coat was nailed to the wall imme
diately and while fresh. Both oil paints and cold water paints are standing
satisfactorily so far with the exception of twowhitewash panels.
The work on outside coverings was continued and a few transparent
paints were tried. Up to the present time no transparent paint has shown
a satisfactory test. Paint panels testing the relative stability of one, two,
and three-coat jobs with oil paints, were set up during the year with no
apparent results as yet.
Bitumen stabilizerwasused in bothwall mixtures and in dagga plaster
coverings. This is a cold asphaltic product that is manufactured and used
for stabilizing for stabilizing road bases. The results indicate improved
stability from this product, both in the wall mixture and in the dagga
plaster.
Cora Harvesting Machinery—(Purnell).—The husker-elevator mach
ine built in this experimental study several years ago was worked on very
little during the year owing to the fact that the old research laboratory
was tora down during the year and replaced. The work was done with W.
P. A. labor, and our facilities for working in the laboratory were badly
handicapped during most of the year.
Protective Coverings and Life of Steel Fence Posts—(Station Local)
—Steel fence postsare completing the twelfth year of test against weath-
ering. The painted steel posts are being checked against galvanized posts
for life of covering and life of posts. The original paint is entirely gone
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from the painted posts that were left for a check. Metallic paint is being
tested against lead paints on sections of the old painted posts. By close
observation fine pin points of rust may be seen on the galvanized posts in
the twelfth year of the test. Metallic zinc paints have proven superior to
lead paints as a covering for steel posts.
Agronomy
By A. N. Hume
The Department of Agronomy has conducted researches during the
past year with Hatch, Adams, and Puraell funds. The foregoing projects
are supplemented with the use of very limited state appropriations made
for the experiment farms at Cottonwood, Eureka, Highmore and Vivian.
The following will indicate the subject matter of the several projects, and
the outstanding procedures for the fiscal year just completed:
Crop Adjustment (Cooperative)—(Purnell).—The Agronomy depart
ment has consulted with other departments, especially Economics, about
the arrangement and possible adjustment of crop systemswithin the agri
cultural areas of South Dakota. Likewise numerous conferences have been
participatedin with other governmental services, as for instance Soil Con
servation. The contribution which this department has been able to make
is largely the outgrowth of all the other projects recorded therewith, both
federal and state.
Data from departmental records have consisted of crop yields from
specific crop systems and measured areas at Brookings and the several
substations; Eureka, Highmore, Vivian and Cottonwood. Likewise soil
data, including soil analyses, soil survey maps, and soil types, have been
utilized in arriving at agricultural definitions. Neither much travel nor
special equipment have been considered necessary for this project.
Forage Poisoning—(Purnell).—It has been stated previously that the
several strains and varieties of sorghums will assume an increasingly
important place among the forage crops of South Dakota and the North
ern Great Plains. Preliminary studies made by this department cooper
ating with the departments of Animal Health and Animal Husbandry in
dicated that forage poisoning of livestock, especially cattle, is closely
allied to cyanide content of the sorghum crops; also not confined to any
narrow area.
During the past year, this department has given attention to tabula
tions of data indicating that the breeding and selection of a strain of sorg
hum, in this case a strain of Dakota Amber which will consistently pos
sess low content of cyanide or prussic acid.
The data thus tabulated are now in manuscript, intended for publica
tion as an experiment station bulletin.
Cereal Breeding—(Purnell).—Cereal breeding under this project has
employed hard red spring wheat, hard red winter wheat, durum wheat,
barley and oats.
Spring Wheat.—The objectives in the hard red spring wheat program
are resistance to black stem rust, high yield, earliness, resistance to heat
and drought, with necessary high yield.
Three new hybrids appear to be rust resistant, early, having high
test weight and yield. They are Hopex Ceres (II-29-188-3), Hope-Reliance
X Reward (II-32-4-9) and Hope-Reliance x Reward (II-32-10-1-1). It was
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found desirable to make a number of re-selections in 1937, these to be
tried out again in 1938.
A number of new selections have been made from Hope-Reliance x
Prelude, (II-32-16-4) and these will be tried out, especially at Highmore
Experiment Farm in 1938 for heat and drought resistance.
Numerous new crosses were made in 1937, with a view to combining
the desirable qualities of rust resistant strains. These new crosses will be
studied in 1938, along with some others developed for drought resistance
in South Dakota, North Dakota, and Minnesota.
Winter Wheat.—Researches with hard red winter wheat developed
some strains that made good winter survival. They were, however, sus
ceptible to rust. These have been crossed with rust-resistant strains of
spring wheat, with a view to retaining winter hardiness, with the intro
duction of rust-resistance.
Durum Wheat.—Selections out of crosses, Arnautka x Algeria and
Kubanka x Algeria have been made, and compared with standard vari
eties for yield, test weight, and earliness. The outcome is favorable to the
hybrids.
Crosses will now be made with Mindum, for the purpose of improving
the quality of the grain.
Barley.—Selections made from Odessa have indications of being su
perior to the original varietyfrom the standpoint of yield and test weight.
Promising selections have been made out of Odessa x Dryland and Trebi
^ These selections are early, smooth-awned and high in yield.
Crosses were made in 1937 between recommended varieties and Peat-
land, which is rust-resistant. These crosses will be studied in and F, in
1938.
Oats.—Among outstanding hybrids tested for first time in 1937 was
(Markton x logold) x Markton, F. 40. It yielded 66.1 bushels per acre as
compared to 50.8 bushels from Richland. Three other hybrids were also
outstanding. These strains, some or all of them, bid fair to come into com
mercial use in preference to present standard varieties.
Corn Rots (Adams).—Adams (5) This department has continued to
select as many as 60 selfed strains of corn possessing early maturity for
our northern latitudes. Likewise, numerous combinations of these strains
have been produced.
Strains at Brookings have been selected with a view to avoiding lodg-
and ear rots, also smut. Some opportunity has been available also
to i^^ke observations of disease characters on hybrid strains as compared
with open pollinated strains, in cooperative trials in several counties.
Variations in plant character and productive capacity are observed.
It appears that a number ofhybrid plants possess a high degree ofdrought
endurance, which is obviously important. Among the most successful of
the foregoing strains have been hybrids of self strains taken out of Minn.
No. 13 (S. Dak. No. 86) x All Dakota (281). These strains of hybrid corn
may contribute to the problems of isolating and distributing the best
germ plasm in respect to the crop indicated.
Effect of Cropping System on Soil—(Adams).—Adams (1) The re
sults of chemical analysis of the soils taken in 1908, 1915, 1922 and 1929
have been tabulated for publication. It has not been possible to take later
samples from these plots because of the extremely dry weather during
the summer. However, as soon as there is rain enough to moisten the sub-
soil so that reliable samples may be taken, this work will be done. Crops
have been grown, harvested, threshed, and the results recorded, on the
plots involved in this project. All crop yields tabulated and summarized
1908 to 1936.
Effect of Crop Residues—(Adams).—Adams (6) Tumbler cultures
prepared according to plans approved in the project. Organic matter ap
plied and analyses made for nitrate nitrogen. The conclusion from results
of over two-hundred analyses indicate that there is little depression in the
available nitrogen content in the soil under investigation following the
application of from two to four tons of wheat straw per acre, and that
applications of ten tons of wheat straw depressed the nitrate content of
the soil only temporarily.
Crop Rotation, Field Management—(Hatch).—Projects which relate
closely to field practices are conducted at Brookings on the Agronomy
Farm. Among these are the following: (1) Fertilizer experiments, (2)
Depth of plowing, (3) Corn breeding for high and low protein, (4) Trials
with special crops, e.g. Safflower, Chee Grass, Hemp, Canary Grass, Tep-
ary Beans, Cooperative Grass Nurseries, (5) Perennial weed control.
Not many experiments have had more practical application on farms
of this area than those carried out by this department with bindweed erad
ication. The principles arrived at and laid down in Bulletin 305, "Field
Bindweed," now available, are being observed on scores of farms. One
phase of experimental work being continued with bindweed eradication
is to find if possible a type of cultivator that will "clear" on bindweed
infested land even more effectively than the ones now used for cultivation
and fallowing.
Soy Beans—(Cooperative).—Soy beans have been produced experi
mentally by this department over many years. The results put down and
published years ago have been well substantiated to the effect that, given
medium early varieties, some of which are already available, it is agron-
omically feasible for soy beans to become an annual legume crop for South
Dakota cropping systems. Last season this department cooperated with
the United States Department of Agriculture in further Soy bean exper
iments, with special reference to varietal adaptations. Roundly 200 new
varieties were tried in nursery rows. From the standpoint of earliness
these ranged from some evidently too early, and consequently low in pro
duction, to others so late that they would evidently fail to produce seed.
A number of introductions ripened successfully. Some of them may furnish
an addition to the varieties already developed in South Dakota and to the
crops now produced in our none too extended cropping systems.
Sub-Stations Vivian, Cottonwood. Eureka, Highmore.—At the sub
stations, in the four separte crop areas represented by them, limited ob
servations are still possible concerning the effect of cropping systems
under seasonal conditions. Returns from low-cyanide sorghum in drill
rows with com were arrived at in the season of 1937 at Vivian substation,
and the mixed forage made into silage, now being fed to cattle.
Comparison of seeding land to grass either in fall or in spring is under
way at each of the several sub-stations. The grasses employed in this in
stance are Western Wheat, Crested Wheat, Brome, and Alfalfa (legume).
At Cottonwood an artificial lake has just been completed by the con
struction of an earth and cement dam by the W.P.A. administration. This
dam and its accessories will now make possible a number of researches
concerning water in the area involved including: precipitation, inflow,
evaporation, seepage and erosion. These scientific studies and ultimate
results, in addition to the usual uses of artificial lakes, could only have
become possible with the cooperation accorded this department by the
W.P.A. administration. It is hoped to make the information now possible
to secure of value to the state and to the entire area involved.
Practically, of course, the facts which may be secured concerning water
supply will be beneficial to farms, ranches, and the allied interests.
At Highmore experiment farm, in addition to grass and sorghum ex
periments, grain breeding is continued. The location there is fortunate
for the study of drought enduring varieties of sorghum, grasses, and cer
eals. The cooperative cereal nursery is installed each spring for the testing
of spring varieties as well as the cooperative winter hardiness nursery in
the fall for testing of survival of winter grains.
At Eureka, one of the projects has been that of continuing the develop
ment of Eureka corn as a short season variety adapted for the northern
area. Such coi*n as a cultivated crop for cropping systems, valuable in
itself, will aid in cereal production. Wide attention has been called to the
fact that Eureka is in the area of hard red spring wheat. Accordingly, the
testing of hard red spring and other cereals has been continued as far as
possible.
Animal Husbandry
By James W. Wilson
The following is a list of the experiments with live stock in the depart
ment of Animal Husbandry for the fiscal year closing June 30, 1937.
1. An experiment in feeding protein supplements with corn and al
falfa hay for the production of baby beef.
2. Experiment in sheep breeding to develop a tailless breed.
3. An experiment to determine how long it would require by the use
of the new breed on a long-tailled purebreed to eliminate the tail.
4. The feed of the pregnant ewe.
5. The fattening of range lambs.
6. The improvement of the purebred sheep by means of grading up.
7. Fattening summer pigs on South Dakota grains.
8. Rations for spring pigs after weaning.
9. A study of the effects of pasture crop utilization by swine on the
quality and palatability of pork.
10. Pig feeding, Newell.
11. A study of the properties of oil of chenopodium etc.
(Cooperative with Pharmacy)
Project No. 1—The Feeding of Protein Supplements in Baby Beef
Production (Hatch and State)—This was the second year of this experi
ment. The following rations were fed to six different lots of calves:
Lot I Shelled corn and alfalfa hay
Lot II Shelled corn, alfalfa hay and linseed oilmeal.
Lot III Shelled corn, alfalfa hay and cottonseed meal.
Lot IV Shelled corn, alfalfa hay and tankage
Lot V Shelled Corn, alfalfa hay and a mixture of Vz tank
age and 1/2 linseed oilmeal.
Lot VI Shelled com, wild hay and tankage.
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Since results of the second years work did not coincide with those of
the first years, it was decided to repeat the experiment during fall and
winter of 1937 and 1938 before publishing.
Project No. 2—Development of No-tailled Breed of Sheep—(State).—
Three different rams were used. The matings were made with a view of
not only producing lambs with no tails but body conformation and qual
ity and quantity of wool were considered as well. There were 55 lambs
born, during the spring of 1937, of which 23 were tailless, 17 with tails
of 1 inch and less, 5 with tails between 1 and 2^ inches and 10 with tails
over 2 inches. One lamb had a tail of 4% inches.
Project No. 3—How Long Would it Require by Use of the New
Breed on a Long-Tailed Purebreed to Eliminate the Tails (State).—The
purebred Southdown was used. Four lambs were born in the spring of
1937 sired by a ram of tailless breed and out of half blood Southdown
ewes. Also, nine lambs were born the spring of 1937 sired by a ram
that was half Southdown and tailless ewes.
The 13 lambs had tails ranging in length from % to 3 inches.
Project No. 4—The Feed of the Pregnant Ewe—(Bankhead Jones).—
This study was started and is to continue for five years. Many requests
are received as to whether a wide or a narrow nutritive ration should be
furnished the ewe during period of gestation.
Fifty head of grade Hampshire yearling ewes were purchased in the
fall of 1936. These ewes were hand bred to a purebred Hampshire ram
from the college flock, divided into lots as they were bred and started on
their respective rations which were as follows:
Lot I Shelled corn and alfalfa hay
Lot II Shelled corn and wild hay
Lot III Whole oats and wild hay
Lot IV Whole oats and alfalfa hay
Lot V Cottonseed cake and alfalfa hay
Accurate feed records were kept. Wool samples for testing strength
of fibre from each ewe when bred and again at time of lambing were
secured. Weights of each ewe were taken at regular intervals. Weights
and measurements of lambs were taken at birth and weights of lambs
will be taken at regular intervals during the summer. The experiment has
not progressed far enough to draw conclusions.
Progress Report of the Lamb Feeding Experiments at
The Belle Fourche Field Station, Newell, S. D.
1936-1937
By Beyer Aune
There were 725 lambs used in this trial, divided as follows, and fed
the following rations:
Lot 1 (100) Com and alfalfa hay.
Lot 2 (100) Com, Mono-Calicum phosphate and alfalfa
hay.
Lot 3 (25) Com and Sudan grass hay.
Lot 4 ( 25) Com, cottonseed cake, and Sudan grass
Lot 5 (25) Com and Amber cane.
Lot 6 (25) Com and Westem wheatgrass hay.
Lot 7 ( 25) Com, cottonseed cake, and Westem wheat-
grass hay.
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Lot 8 (25) Corn, molasses, and alfalfa hay.
Lot 9 (100) Com, Cottonseed cake, and alfalfa hay.
Lot 10 (100) Cora, pressed pulp, and alfalfa hay.
Lot 11 (100) Corn, cottonseed cake, pressed pulp, and
alfalfa hay.
The balance of the lambs were used for replacements and were fed
corn, pressed pulp and alfalfa hay.
The trials for the past three years were for the purpose of determining
the relative value of Sudan grass. Amber cane and native wheatgrass hay
as compared with alfalfa hay in a lamb feeding ration.
Four additional rations were added to the seven rations previously
used where pressed pulp and molasses were used in combination with
com, cottonseed cake and alfalfa hay. The lambs used in this trial were
of good Rambouillet breeding. They were started on feed September 24
and continued for 126 days. They were weighed on a 12-hour shrink and
their average weight was 55 pounds when placed in the lots. The lambs
were started at % pound of grain a day, fed in two feeds, morning and
evening. This was gradually increased to one pound per day in about 30
days in all the lots. This feed was again gradually increased to 1.4 pounds
per day, except in Lot 3, receiving Sudan grass as roughage and Lot 5,
cane as roughage. These two lots when fed more than one pound per day
began to go off feed. In the lots fed cottonseed cake, this was mixed at the
rate of 4 parts corn and 1 part cottonseed cake.
Pulp and molasses were not available until October 14. Molasses was
fed at the rate of 20 per cent of the corn fed per day. Pressed pulp was
started at one pound per day, in two feeds, and gradually increased to 3
pounds per day. All the lots were fed their roughage through panels,
twice a day all they would clean up. The average feed consumption per
day for all the lots was com, 1 pound, pressed pulp, 2.5 pounds, and rough
age, 1.8 pounds. The average for alfalfa per day in lots without pulp was
2.15 pounds, with pulp, 1.73 pounds and with molasses, 1.82 pounds.
Sudan grass in lots 3 and 4 was 1.55 pounds, cane in lot 5, 2.27 pounds,
and wheatgrass hay in Lots 6 and 7 was 1.43 pounds per day. .
This year completes the tenth year that lamb feeding has been con
ducted at this station and some 6,000 lambs have been used in that time.
The average death loss in the feed lot for that time is 2.4 per cent. The
loss in transit from Newell, S. Dak. to Sioux City, Iowa, in the same period
is 4 lambs out of 6,000.
Table No. I shows the results for 10 years of lamb feeding with the



































































Note: The average profit per lamb for the 10 years is 76 cents.
Using the com and alfalfa ration which has been used continuously
during this period, two out of ten years show a loss and eight years a
profit. The average selling price at Sioux City is $10.08. The average
price paid for the com is $1.38 per cwt., andthe average price for alfalfa
hay is $9.30 per ton. Using these figures, the average profit above feed
cost is 76 cents per lamb for the 10-year period. The average price paid
for lambs delivered to the feed lot is $7.47 per cwt.
Project No. 6—The Improvement of a Purebred Flock by the Grading
Up Process—(Newell, State).—There are several phases of this experi
ment and the details are in charge of the Chief of Animal Husbandry
division of the United States Department of Agriculture. It includes the
mating of ewes of certain characteristics to approved rams both of body
conformation and wool production. Experts are assembled at the station
to determine these characters and matings are arranged from Washing
ton. Orders are carried out by the superintendent of the station.
From the appearance of this purebred flock of Hampshires, year after
year, it is apparent that much progress is being made. The breeding ofthe
ewe lamb is also being considered.
Project No. 7—Fattening Summer Pigs on South Dakota Grains
Quality of Barley Experiment—(Hatch—Station Local).—The object of
this experiment was to determine the value for fattening pigs, with
ground, medium and light weight barleys as compared to shelled and
ground com and ground and heavy weight barley. The second of this
series of feeding tests was conducted during the fall and winter of 1936
and 1937. Five lots of 10 head each were fed as follows:
Lot 1 Shelled com
Lot 2 Ground com
Lot 3 Ground heavy weight barley
Lot 4 Ground medium weight barley
Lot 5 Ground light weight barley
In addition to the above the pigs in each lot were fed tankage, good
quality green alfalfa hay, and a mineral mixture. All feeds were self fed,
free choice method. The test weights for the grains used were as follows:
Shelled com 56 pounds
Heavy weight barley 47 pounds
Medium weight barley 39 pounds
Light weight barley 27 pounds
The mineral used was mixed as follows:
50 pounds ground limestone
28 pounds steamed bone meal
20 pounds common salt
2 pounds iron oxide
1 ounce potassium iodide
Vz oimce copper sulphate
The shelled and ground com gave practically the same feeding results.
The pigs fed ground heavy weight barley made slightly faster gains than
those fed shelled com, however, more feed was required for 100 pounds
gain: The pigs fed the medium and light weight barleys made satis
factory gains but at slower rates than those fed heavy weight barley.
On the basis of prevailing feed prices, the heavy, medium, and light
weight barleys gave computed values of 87 per cent, 83 per cent, and 73
per cent, respectively, of shelled com. With shelled com valued at $1 a
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bushel, whole barley of these test weights would have been worth 83 cents,
79 cents, and 69 cents a bushel.
Project No. 8—Rations for Spring Pigs After Weaning—(State, Station
Local).—The object of this experiment was to determine to what extent
oats, barley, and early corn can be used for "hogging off" to supply feed
during the period of feed shortage after the spring pig crop is weaned and
until the new crop grain is ready to feed. Five lots of approximately 3
acres each were seeded as follows:
Lot 1 Smooth awn barley
Lot 2 Smooth awn barley plus rape
Lot 3 Oats and Canadian field peas
Lot 4 Oats and rape
Lot 5 Planted to an early variety of com
Because of dry weather and crop failure, the 1936 test could not be
completed.
Project No. 9—The Effects of Various Forage Crops on the Quality
and Palatability of Pork—(Bankhead-Jones,Station-LocaI).—A prelimin
ary trial under this project was conducted during 1936-37. Four uniform
lots of feeder pigs,10pigs per lot,havebeen fed to market weights. Each
lot was self-fed a ration of shelled com, tankage and mineral mixture.
Lot I, the check lot, was kept in a dry lot; Lot II was on alfalfa pasture;
Lot III sweet clover pasture; and Lot IV, rape pasture.
Weekly individual weights were taken of the hogs in this trial. Records
were also kept of the feed consumed by each lot. This data is completed
now and will be summarized soon.
When the individual hogs reached a weight of 225 pounds, three-day
weights were taken before being slaughtered in the College abattoir. One
ham and one fresh belly from each carcass was placed in cure.
Permission was secured to use one of the rooms in the college meats
laboratory for conducting the palatability tests for this project as well as
for other meat research projects which we expect to conduct later. The
partitions aroundthis room have been completed sothat this room together
with its equipment will be used by the Experiment station exclusively.
A Despatch electric ovenfor baking and roasting meats was purchased
in cooperation with the Poultry Station department. This oven has been
installed in the Meats Research room and will be usedfor baking the hams
from this trial. Other equipment for conducting the palatability tests will
be installed.
The methods recommended by the Cooperative Meat Investigations
committee will be followed in conducting the palatability tests. Inquiries
and contacts have been made with many of the workers on meat research
in the United States Department of Agriculture, state experiment stations
and other agencies and many helpful suggestions in regard to methods
and equipment have been received.
Following this preliminary trial we expect to be equipped with the
necessary helpand equipment so that in succeeding trials wecan thorough
ly pursue the investigation of various phases of this research project.
Project No. 10—Pig Feeding at Newell—This is a cooperative experi
ment at the Belle Fourche field station with the Brookings station. During
past years pigs have been fed on a limited and unlimited grain ration while
on alfalfa pasture. Results have not been completed.
Project No. 11—Co-Operative Purnell Project, Division of Pharmacy
and Department of Animal Husbandry—(Purnell)—1936-37.—A study of
the properties of the oil of chenopodium obtained by cross-fertilization of
chenopodium ambrosioides with a wild variety, as well as the study of
the anthelmintic value of the oil obtained from this cross in the treatment
of ascaris.
The plan of the experiment and the method of procedure was the same
as in the preceding year. For details see Pharmacy.
Chemistry
By Alvin Moxon
"Alkali Disease" (Selenium Poisoning)—(Purnell)—Identification and
Isolation of the Toxic Constituents of Grains.—Proteins containing selen
ium have been hydrolyzed by various methods and separations have been
made in an effort to isolate the selenium containing compound. Because
of the very small amount of selenium in the grains it is difficult to isolate
the toxic factor. Considerable progress has been made, but the work had
to be dropped because of lack of help during the year.
Organic selenium compounds have been prepared and their toxic prop
erties investigated.
The Distribution of Selenium in the Bodies of Animals Fed Inorganic
Selenium and Selenium Occurring Naturallj' in Grains.—The selenium
content of the tissues from 10 dogs fed seleniferous diets has been deter
mined. Sixty-seven parts per million of selenium was found in the muscle
tissue from the hind leg of another dog.
A group of 30 mature rats were placed on a seleniferous diet made
from "alkalied" wheat. At the end of each week three of the rats were
killed and the selenium determined on the livers and on the rest of the
body. At the end of the fourth week the animals were put back on normal
diet, and the rate of disappearance of the selenium from the organs and
tissues was determined.
The selenium content of poultry meat and eggs will be discussed under
the cooperative project with the Poultry department.
The Geological Distribution of Selenium in South Dakota.—Samples
of the various geological formations which outcrop in South Dakota have
been secured and analyzed for selenium. The formations which contain
selenium are a potential source of selenium for plants.
The Form of Selenium in the Soil.—Soils which produce vegetation
high in selenium contain a high percent of organic selenium. This is the
form of selenium which appears to be readily available to crop plants.
Crop plants grown on raw seleniferous shales do not absorb the selenium
from the shales in appreciable quantities but converter plants can take the
selenium from the raw shales and make it available to the crop plants.
The Failure of Sulphur to Inhibit the Absorption of Selenium by
Plants.—Sulfur and gypsum were applied to field plots at Dixon, South
Dakota for the past three years. The sulphur was applied in quantities of
300, 900, and 1,500 pounds per acre and the gypsum was applied in quanti
ties of 800 and 1,500 pounds per acre. Crops of wheat and com raised on
these plots show no tendency for the sulfur to inhibit the absorption of
selenium by the plants as found by Hurd Karrer of the Bureau of Plant
Industry. The sulfur-selenium ratio was much greater after the addition
of sulfur and gypsum to the plot than the ratio of 50 which some workers
have stated would prevent a dangerously high selenium content in plants.
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Selenium Analysis.—For the past year over 1,500 selenium analyses
have been made on grain, hay, straw, and other plant materials, such as
native range vegetation and soils.
The grain and hay analyses were made to determine relative toxicity
of the samples and in answer to inquiries by farmers who sent the
samples to us.
The analyses of native plant growth were made for comparison of
ability of various plants to absorb selenium and as part of a survey of
the distribution of selenium.
The soil samples were analyzed for selenium to furnish information
as to the relation of the amount of selenium in the soil and the amount
in the plants grown thereon. (This is especially applied to analyses of
soil and products from the experimental plot near Dixon, South Dakota.)
Other soil analyses were made to provide further information regarding
general distribution of selenium in soil formations and in different
localities.
Methods for analyses of various materials have been studied. We
have arrived at the conclusion that the digestion-distillation method is
the most reliable for use on soils and plant and animal tissues.
Cooperative Projects with the Poultry Department—(Purnell)—"Al
kali Disease."—The details of this project are to be reported to Dr. Poley
of the Poultry Department. Laying hens were fed rations containing 2.5,
5.0, and 10.0 parts per million of selenium. A number of eggs from these
pens were analyzed for selenium. The average results were as follows:
Ration Se content of whites Se content of yolks
(drywt.) (drywt.)
2.5 p.p.m. se 11.3 p.p.m. se 8.60 p.p.m. se
5.0 p.p.m. se 19.0 p.p.m. se 5.88 p.p.m. se
10.0 p.p.m. se 41.3 p.p.m. se 8.42 p.p.m. se
Two hens from each group were killed and the various organs and
tissues analyzed for selenium.
Relative Values of Common Grain Varieties and Their Effects upon
Egg Quality and Poultry Carcass Quality—(Bankhead-Jones).—The de
tails concerning rations and management will be discussed by Dr. Poley
of the Poultry Department. Ten birds from each of the five pens were
killed and the meat was all removed from the bones. Samples of light
meat, dark meat, skin and subcutaneous fat and abdominal fat were
analyzed for moisture, fat, ash and protein.
The results of the analyses indicate that there was little difference
between the composition of the birds fed com and wheat rations but those




By T. M. Olson
Lack of Direct Sunlight on Production and Reproduction of Dairy
Cows—(State).—One heifer of the fourth generation of the no-sunlight
cows remain in the herd. She has completed one lactation and started
the second. Milk records have been maintained on this heifer. Blood
samples have been analyzed for calcium and phosphorus. Samples of milk
fat have been taken preparatory to assaying.
This project has progressed to the point where we feel a conclusion
can be stated relative to the lack of sunlight and vitamin D requirements
of dairy cattle.
If dairy cattle, including milk cows, receive an adequate amount of
high quality legume roughage, sufficient vitamin D is provided so that
milk production and reproduction is normal. In other words dairy cattle
receive an adequate supply of vitamin D from roughages for normal
production and reproduction.
A Comparison of Sweet Clover, Alfalfa and Sudan Grass Pasture
Under South Dakota Conditions—(Purnell).—^The pastures were not as
good after July 1, 1936, as they were for the last two months of the pre
vious fiscal year.
All the pastures have been very good this year to date, and give
promise of showing the heaviest production since the pasture trials were
started.
The cows were placed on the alfalfa plots on May 15. The cows were
removed from all plots Sept. 22. During the pasture interval from May
15 to Sept. 22 the cows were placed on the plots only when it would pro
vide enough feed so that it was not necessary to feed dry roughage.
The cows were on the alfalfa plots for a total of 80 days on Plot 5 and
63 days on Plot 2.
The cows were turned on the sweet clover plot. May 26. On July 9
the plots were so dried up that they did not provide sufficient pasture.
The cows pastured on the sweet clover plots for 60 days.
The cows were turned on the Sudan plots on June 24, and pastured
at intervals up to Sept. 22 for a total of 60 days.











These data indicate a good return per acre even during a drought
year. With normal rainfall for the pasture season it is expected the re
turns per acre can be very materially increased.
The cows on all pastures received a grain mixture of equal parts of
corn and oats. The grain mixture was fed according to milk production
allowing one pound of grain to six of milk to Holsteins and one to five
pounds of milk for Guernseys and Jerseys.
Revised With Addition of Permanent Pasture—(Purnell)—Permanent
Pasture Mixtures.—The stand on the permanent pasture plots was so
thin and short that it was felt that these plots should not be pastured
during the pasture season of 1936. The plants were allowed to mature
and reseed the plots. This year, 1937, the stand is much better and the
plots may be pastured later in the season.
Plot I, consisting of Brome Grass and Sweet Clover, has a very good
stand of Brome Grass and the Sweet Clover is beginning to show up.
Plot II, consisting of Brome Grass, red top, Kentucky blue grass, al-
sike and white clover, has a very good stand of Brome, and Blue Grass,
but a light stand of Clovers. These may show up better later in the
pasture season.
A third plot of permanent pasture was seeded this year, consisting of
alfalfa and timothy seed. It is felt that this mixture may provide the
beneficial effects of alfalfa pasture, and yet not be as dangerous in pro
ducing bloat, as alfalfa alone.
Influence of Roughage on the Vitamin D Potency of Milk—(Pumell).
—The three groups of cows on this experiment were continued on their
respective experirmental rations wherein alfalfa hay furnished the rough
age for one group, prairie hay for another, and beet pulp for the vitamin
D deficient control group. This continued until after butterfat samples had
been collected from each group as previously described, at the end of 30,
60 and 90 day intervals after the roughage feeding was started. The last
samples were collected about the middle of May and on July 20, 1936, the
cows were transferred to another project.
Both the alfalfa and the prairie hay were sampled in the fall when
stored for the experiment and again in the spring at the close of the trial.
These samples have been assayed for vitamin D by the use of the regular
line test techniquewith a standard reference oil. The alfalfa hay was more
potent in vitamin D containing 1 Intel-national unit in 0.9 grams of hay,
whereas it took 1.8 grams of prairie hay for 1 International Unit of vita
min D. The assays made on the spring samples showed approximately the
same potencies indicating no appreciable destruction of vitamin D during
winter storage in the hay mow.
The assaying of the fat samples is nearing completion. About 60 rats
are required for each sample to be assayed for vitamin D.
Three-day composite blood samples from each cow have been analyzed
for total calcium and inorganic phosphorus at monthly intervals. Two-day
composite samples of milk from each cow have been analyzed for calcium,
phosphorus, ash, and total solids at monthly intervals. Complete records
of the feed consunied and of the milk produced have been kept. As soon
as the vitamin D. assays of the butterfat have been completed all pertinent
data will be available for critical evaluation.
The assays on the butterfat have now been completed, and the data are
ready for writing up. We had in mind writing a technical article including
the data.
Variations in Calcium and Phosphorus Content of Cow's Milk During
the Lactation Period—(Hatch).—The milk from 38 cows of different
breeds has been sampled and analyzed at regular periods throughout one
to three complete lactations with the purpose of showing the influence of
various factors on the composition of milk. The factors considered were
breed, stage of lactation, season and length of dry period between lacta
tions. The collection of the data has been completed and tabulations are
being made preparatory to the publication of the results.
The composition analyses included determinations of fat, total solids,
ash, total calcium, and total serum phosphorus. A preliminary observa
tion of the results indicates: that considerable variation exists in the fat
and solids content of colostrum, milk from different cows, that the per
centage of ash, total calcium and total and serum phosphorus in normal
milk decreases during the early part of the lactation and that a definite
rise in total calcium occurs at the end of the lactation period.
The material from this product has been prepared for publication
during the year.
Lipolytic and Proteolytic Bacteria in Butter at Various Temperatures.
—(Hatch).—A manuscript covering certain phases of the problem has
been submitted for publication as a station bulletin. This report included a
study of the bacteriological changes and flavor deterioration in salted and
unsalted butter held at different temperatures. The bacteriological studies
included the enumeration of the total, lipolytic and proteolytic bacteria at
various stages of the holding periods. The following conclusions appeared
to be warranted by the results:
1—The growth of bacteria in unsalted butter at 21 degrees C. was ap
parently not as much of a factor in flavor deterioration as the growth of
similiar numbers of bacteria in unsalted butter at lower temperatures. The
more extensive development of lipolytic and proteolytic bacteria at the
lower temperatures appears as the reason for this condition.
2—The flavor defects developed in the unsalted butter suggested that
fat splitting and casein digestion often occurred in the same sample.
3—The development of rancidity in unsalted butter at either 5 degrees
or 0 degrees C. was frequently accompanied by large numbers of lipolytic
bacteria and cheesy flavors were often accompanied by large numl^rs of
proteolytic bacteria under the same holding conditions.
4—Salt in butter at the rate of 2.5 per cent effectively prevented the
growth of lipolytic and proteolytic bacteria under the holding conditions
of this investigation.
The Development of Flavor Defects in Butter by Pure Cultures of Lip
olytic and Proteolytic Bacteria Isolated from Defective Butter—(Hatch).
—A series of 22 laboratory chumings have been made from pasturized
cream, (80 degrees C. for 20 minutes) inoculated with pure cultures of
bacteria isolated from rancid and cheesy butter. Samples of the salted and
unsalted butter have been saved from each churning and these samples
have been held at 5 degrees C. and studied for flavor deterioration and
bacteriological changes. The purpose of the study has been to determine
the relationship between the growth of lipolytic and proteolytic bacteria
and the development of specific flavor defects. The results to date indicate
that these types grow rapidly in butter at 5 degrees C. and are generally
effective in the production of flavor defects in unsalted butter. Only a
small proportion of the cultures studied were able to grow in the presence
of 2 per cent salt in butter and flavor deterioration was likewise prevented
in these samples.
A Breed Comparison in Transferring and Converting Vitamin D in
Feed to Milk—(Bankhead-Jones). — Two cows, a purebred Jersey and a
purebred Holstein, have been on this project during the past year. The
Jersey cow has completed her lactation but the Holstein is still in milk. A
supply of No. 1 alfalfa hay sufficient to last through the lactation period
was purchased at the beginning of the trial. Twelve pounds per day have
been fed to each cow throughout the lactation to furnish each cow with
the same amount of vitamin D as this was the only source. The ration
was balanced for each cow by the use of a suitable grain mix.
Three weeks after freshening sufficient milk was saved from each cow
to furnish about four pounds of pure butterfat to be used for a vitamin D
assay. Similar fat samples were saved from each cow at subsequent
monthly intervals for the complete lactation. Complete records of feed in
take, milk production, fat percentage and general observations have been
k"pt. The alfalfa hay was sampled at the beginning for vitamin D assay
for use in figuring the vitamin D intake and is now being sampled again
at the close of the trial to check its potency after winter storage.
The first sample of fat from each cow has been assayed for vitamin D
by the regular line test technique and preliminary runs have been made on
the alfalfa hay and on the second fat samples from each cow. The assays
will be continued as fast as rats are available for this purpose.
Additional animals representing these two breeds will be started on
this project next year as called for in the original project statement.
The Relation of Vitamin D to the Calcium and Phosphorus Retention
of Mature Lactation Cows as Shown by Balance Trials—(Bankhead-
Jones).—A total of five cows have been used in this experiment during
the past year. Two of the cows, IE and 3E, were already on a vitamin D
deficient ration as a control group on another experiment. The other three
cows, 2E, 4E, and 6E, were transferred to this experiment about the mid
dle of July, 1936. In order to supply a vitamin D deficient ration, beet
pulp has been used for roughage for these cows together with a suitable
grain mix to balance the ration. Additional calcium and phosphorus has
been supplied as a bonemeal supplement to make the mineral intake fully
adequate for normal conditions.
The construction of the two balance trial stalls has been completed.
Sixteen calcium and phosphorus balance trials, each of ten-day duration,
have been conducted. Complete chemical analyses have been made for six
of these and samples from the others are now being analyzed. These bal
ance trials have been spaced to represent various degrees of a developin.g
vitamin D deficiency and various stages in recovery following the initia
tion of vitamin D theropy. To date, viosterol has been used to supply the
vitamin D. Casual observations on the few balance trials completed indi
cate that moderate to heavy losses of calcium and phosphorus have been
changed to marked retentions (V2 lb. calcium and lb. phosphorus in 10
days) upon the administration of vitamin D to a liberally milking cow
suffering from a vitamin D deficiency. Other striking evidences of a vita
min D deficiency in mature cows have also been shown. Three day com
posite blood samples from each cow have been analyzed for total calcium
and inorganic phosphorus at least every thirty days and more often at
the time of parturition and of extreme vitamin D deficiency when signifi
cant information could be had. Under stress of a heavy milk flow a de
cline in the concentration of total calicum and inorganic phosphorus has
been noted starting two or three months after calving even though ade
quate minerals were supplied in the ration. Indications of stiffness of the
joints and spine soon follows. Both conditions become increasingly severe
until the animal is so stiff she can hardly move about and the blood cal
cium declines to V2 or % of the normal level and the inorganic phos
phorus becomes H to % normal. Animals usually show considerable ana-
rexia at this time.
Upon supplying vitamin D in viosterol the stiffness usually begins to
disappear in a week or ten days, the appetite improves, the blood picture
has improved in three days and may be nearly normal in two or three
weeks. These changes accompany the improved retention of minerals
(calcium and phosphorus) as revealed by balance trials.
One animal became so stiff that she could not get up without assis
tance. In attempting to do so she broke both femur bones as was revealed
in post-mortem studies after her death. Other long bones from this ani
mal have been saved for breaking strength determinations to see if they
too show much fragility.
Monthly analyses of two-day composite milk samples have been made
for calcium, phosphorus, ash, fat, and total solids. Complete records of
feed consumption, milk production, weight of the cows and miscellaneous
observations such as imipairment of breeding efficiency and effects on
calves bom to vitamin D deficient mothers, have also been kept.
To our knowledge these studies constitute the first striking evidence
of severe disturbances brought about by vitamin D deficiency of mature
individuals of any species. These studies are being continued along such
lines as to secure further information on the ability of the antirachitic
action of sunshine and the vitamin D of roughages to alleviate these con
ditions and to promote more efficient utilization of minerals of the ration,
to study the vitamin D reqmrements of mature dry cows, of cows during
gestation, and similar studies.
The Influence of Fineness of Grinding Grain on the Coefficient of
Digestion on Dairy Cows—(Bankhead-Jones).—Four cows, two Holsteins
and two Jerseys were placed on 14-day digestion trials with a seven day
period between the severe trials.
The trials were conducted on medium, fine, whole com, and alfalfa
hay. Samples of each were saved for determination of moduli.
Alfalfa hay was used as the sole roughage, and the trials conducted
according to regular procedure.
Medium ground com was used in the first trial followed by finely
ground com, after the seven day intervening period. After the completion
of the finely ground com, a second ten-day trial was run on the medium
ground com, followed by whole com after the usual seven day intervening
period. In other words in every other trial medium ground com was used
to serve as a standard.
The alfalfa hay trial was conducted at the close of the experiment.
The samples of feeds and feces were properly prepared and stored for
later analysis.
Entomology
By H. C. Severin
During the past fiscal year, investigational work was continued on
the Adams project. The progress made in these investigations is dis
cussed in this report. On April 1, 1929, a project of investigation dealing
with the food habits of the Ring-necked Pheasant in South Dakota was
begun. This project was financed by the State Game and Fish depart
ment of South Dakota. The results of the investigation of this project
were published as a department bulletin from the Entomology-Zoology
Department of South Dakota State college and are also discussed in
this report.
The Grasshoppers of the Sub-family Cyrtacanthacrinae of South
Dakota, Their Economic Importance, Distribution, Life Histories and
Control—(Adams).—The growing season of the year 1936 was character
ized over the greater part of South Dakota by extensive and intensive
drought and by extreme heat.
In the fall of the year 1935 an egg survey of South Dakota as well as
a survey of the state for adult grasshoppers, indicated that 1936 would
again be a serious grasshopper year. All indications pointed to the prob
ability that South Dakota would again experience a heavy outbreak of
grasshoppers over much of its territory, at least of such grasshoppers as
are ordinarily caller cultivated crop grasshoppers. In addition the indi
cations were such that range and pasture infesting species also promised
to be exceptionally abundant.
The winter of the year 1935-1936 was not especially destructive to the
grasshopper eggs in the soil, nor were the biological enemies abundant,
and consequently, a very high percentage of the gi'asshopper eggs sur
vived and these were in excellent condition when spring weather opened
up in 1936.
The spring weather of 1936 was favorable over most of the state for
the hatching of the grasshopper eggs, but the spring rainfall was deficient
over most of the state for the growing of crops. As a consequence, grass
hoppers appeared in enormous numbers over much of the state except for
a number of eastern counties and even in some of these, there were local
areas where grasshoppers were fairly abundant.
Because of lack of rain, little growth was made by the vegetation
over much of the state and this included the cultivated and forage crops
as well as the native grasses. Cultivated crops and forage as well as
pasture and range grasses soon ceased to make any growth and then
withered, turned brown and died. A goodly share of the grasshoppers in
cultivated fields and in fields devoted to raising forage crops as well as on
pastures and rangelands were able to find enough vegetation to keep alive
and mature, but there was a heavy mortality of grasshoppers because of
drought and intense heat over the entire state. Many grasshoppers also
matured on abandoned acreages. On rangelands, the grasshoppers did an
immense amount of damage not only by eating down the new growth of
grass formed during the year, but they increased this damage by feeding
on the growth of grass formed during the preceeding year.
By the middle of June,1936, many of the grasshoppers that survived
the drought and heat became mature and by the end of June most of the
remainder were adult. Undoubtedly the living conditions encountered by
the grasshoppers during the summer of 1936 were about as severe as one
could imagine, when one considers the drought and heat prevalent during
that time. Lack of favorable succulent food was another adverse factor.
Much migration took place as a consequence although considerable num
bers of grasshoppers dropped into South Dakota because of migrations
into our state. During the hot, dry summer months, grasshoppers could
be found clinging to objects of all kinds such as trees, bushes, weeds and
other plants, fence posts, telephone posts, farm machinery and farm
buildings. Here the grasshoppers would remain in the shade, away from
the intense heat of the soil, moving only to pass from sunny to shaded
areas. During the intense heat of the day, the grasshoppers clinging to
the objects enumerated were in such a torpid condition that it was possi
ble to approach them without causing them to hop or fly, as it was even
possible to pick them off from such objects with one's fingers. This was
true not of one or a few species of grasshoppers, but it was true of nearly
all of the Acrididae that include South Dakota within their range of dis
tribution.
Oftentimes under the conditions of drought and heat mentioned, the
grasshoppers were clustered in such large numbers on plants that the
weight of the insects caused the plants to bend so that the tops of the
plants touched the earth beneath. At times, the grasshoppers were
clustered several layers deep on objects. So abundantly were the hoppers
clustered, at times, that it was possible to collect six gallons of the insects
in less than five minutes by sweeping plants with an insect net.
In this connection, it is of importance to know that this clustering,
while primarily induced by heat, is also effected by odors given off by the
grasshoppers themselves. The same may also be said for oviposition, for
it is undoubtedly true that female grasshoppers are attracted to the same
spots where other females are ovipositing.
Under the condition of drought and heat existing during the summer
of 1936, one might surmise that grasshoppers would lay very few if any
eggs. However, such was not the case, at least not for all species of grass
hoppers concerned.
The spring of 1937 has been unusually late and cold. Hatching in some
areas began May 10 and by June 10 most of the eggs had hatched. Consider
able damage was already done by June 10 and unless the hoppers are
controlled either through natural means or through campaigns put on by
man. South Dakota will again experience large losses because of these
pests.
Work on the ranges of the 37 species and varieties of Crytacanthrinae
was continued during the past year. It was surprising to leam that dur
ing the drought period through which we are passing, the ranges of many
of our species of grasshoppers are becoming modified. The western species
of species that inhabit the drier areas of the state under normal conditions
are now making their way farther and farther eastward; while some of
the species that require very succulent vegetation and that were abundant
in eastern South Dakota formerly are now becoming rare. Further, such
species as normally inhabit range lands, have increased enormously in a-
bundance during the past few years.
Ecological factors that influence different species of Crytacanthrinae
were studied intensely during the past year. The biological factors that
effect these hoppers were of minor importance during the past year, a
fact which was to be expected from the weather conditions which pre
vailed. However, the information which was obtained from a study of the
influence of the drought and heat upon the biological checks of grasshop
pers is of considerable interest and importance.
Life history studies of several species of grasshoppers were continued
during the past year, but need to be continued for another year or two
before this material should be published.
A Study of the Pollinating Agents of Sweet Clover in South Dakota
With Special Emphasis Upon Seed Production as Influenced by the Honey
Bee—(Adams).—This project was completed during the year and the
results are now being written up. The manuscript when completed will
be submitted for publication as an experiment station bulletin.
A Study of the Blister Beetles (Meloidae) of Economic Importance in
South Dakota, the Identification and Distribution of Each Species, Their
Life History, Their Seasonal Cycles, the Feeding Habits of the Adults and
the Larvae, and the Control of Adults—(Adams).—Blister beetles (Meloi
dae) constitute one of the most important families of all beetles. The
group is highly economic in that its members feed upon and destroy
a great many of our cultivated plants. Also the young or larvae of
these beetles utilize the eggs of grasshoppers for their food during de
velopment and account for some decrease in the grasshopper population
each year. We believe, however, that the loss sustained through crop
injury is far greater than the gain made in grasshopper destruction, at
least this has been our experience thus far.
During the past year (1936) considerable work and attention has been
directed along the following phases of this problem.
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Food Plants.—We have had severe outbreaks of the beetles during the
past few years. However, our survey shows that last year (1936) blister
beetles were not as abundant as the preceding year (1935). Our sugar
beet areas near Belle Fourche, our potato plantings in central and eastern
South Dakota, and our home and truck gardens, shrubs, trees and nursery
plantings over the state have suffered heavy damage to total loss through
sudden and devastating attacks of these beetles. We have learned that
beetles are able to maintain themselves on native hardy plants in years of
drought. We are obtaining records of these native plants which serve as
food for these beetles during years when their more succulent and pre
ferred cultivated plants are not available.
Life Cycle.—Since our last report was submitted, some progress has
been made on life history studies. Last year several additional species
were under observation and study. Records were taken and illustrations
made of the stages secured.
Collection and Distribution.—During the past year a great many
blister beetles were added to the collections. Records were made of the
distribution of each species, its abundance, food plants and damage pro
duced.
Control.—Further experiments in control have demonstrated the su
periority of barium fluosilicate dust treatment over other control mea
sures. The dust is easily applied to low growing crops, shrubs and trees.
Having low solubility it does not burn the foliage, yet it is toxic to the
beetles.
The formula used is:
Barium fluosilicate 1 part
Cheap flour 3 parts
Lime 1 part
The dust seems to have advantages over sprays in blister beetle con
trol. One is more even coverage, another is the lessening of burning.
Food Habits of the Ring-Necked Pheasant in South Dakota.—This
project was financed through the State Game and Fish department of
South Dakota. The project was begun April 1, 1929. The results of the
investigation were published as a department bulletin from the Ento
mology-Zoology Department of South Dakota State college. The bulletin
covers 252 pages of mimeographed material and is well bound in book
form. To some extent the nature of this bulletin may be ascertained by
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The Influence of Various Kinds of Wool on Some of the Physical
Properties of Flannel—(Purnell).—^The study has been a continuation of
that previously reported in which a comparison was made of flannel fab
rics manufactured from wool of the Rambouillet, Shropshire, Hampshire,
Southdown and Tailless breeds of sheep raised at the South Dakota Agri
cultural Experiment station. The fabrics were woven by the Lowell Tex
tile Institute and were made as uniformly as was possible with the diff
erent qualities of wool.
The tests on the fabrics included: Yarn count, thickness, weight,
breaking strength, elongation, bursting strength, abrasion resistance,
yarn number, crimp and twist. The methods of testing in the 1936 A.S.T.
M. Standards on Textile Materials were followed in making the analysis.
In order to observe the effect of cleaning on certain properties of the
fabrics the above mentioned tests were repeated on the flannels after they
had been dry-cleaned and steam pressed a number of times. The amount
of shrinkage due to the cleaning processes was also measured. Marshall
and Swift, Inc., Mason City, Iowa, did the cleaning. The dyeing of the
fabrics for the purpose of studying the effect of such treatment on the
physical properties of wool was not continued as a part of the project
since it appeared from past reports that without consideration of changes
in chemical properties there was little value in that phase of the study.
Since the fabrics were made with as little napping and felting as pos
sible, there was a high percent of shrinkage in the dry-cleaning. The re
sults of the tests were therefore difficult to use in making a comparison of
physical properties of the fabrics before and after diy-cleaning. There
was considerable yellowing of the wool but no chemical analyses were
made to study the extent of chemical changes.
Although the Rambouillet and Tailless wool produced fabrics which
were better in appearance and which gave better results in tests, the
work on flannels made of wool from the five breeds of sheep has only
shown that the wool of the Rambouillet and Tailless possess character
istics which make those two kinds preferable to the other three for flannel
construction. Study of the fiber will be necessary if any comparison is to
be made of the physical properties of the different kinds of wool.
The Vitamin Bi and B2(g) Content of South Dakota Lamb and Vitamin
C Content of Lamb Liver—(Purnell).—Work on the nutrition project for
the past year has been a continuation of that done earlier on the vitamin
B complex of lamb tissues and organs. Lambs raised on the college farm
were used to furnish the meat and organs that were fed to white rats as
the source of the vitamins. The lambs had an adequate diet and at the time
of slaughter, they were well finished and the carcasses were graded as
choice.
Fresh tissues and organs were fed as the source of the anti-neuritic
vitamin. These portions were chilled to 5 degrees centigrade and fed daily.
A portion of all organs and meat was canned and fed for the B2, or the
anti-pellagric vitamin.
As a result of the experimental work, vitamin Bi appears to be fairly
evenly distributed in the organs, with kidney slightly the richest, having
about 3 Sherman units per gram or 85 units per ounce. The amount of the
anti-neuritic vitamin in the thymus is negligible.
The content of vitamin B2, the anti-pellagric vitamin varies consider
ably in the different organs. Thymus which has very little vitamin Bi
ranks first as the source of vitamin B2. Sherman units are about 10 per
gram or 285 per ounce. Lamb heart is another good source of vitamin B2.
Meat is low with 35 units per ounce, but it is slightly richer in vitamin Bi.
On the whole lamb tissues and organs are a better source of vitamin
B2 than Bi. The amount of vitamin B2 varies from 1 Sherman unit per
gram in meat to 10 units per gram in thymus. The distribution of vitamin
Bi is from 1 to 3 Sherman units per gram with tongue giving less than
1 unit and kidney 3 units per gram.
In the charted results of vitamin B2 there is a suggestion of another
factor which gives growth. Further work will need to be done to differ
entiate between the two. More complete details can be found in Bulletin
number 306.
Horticulture
By N. E. Hansen
This department does not conduct a commercial nursery, but propa
gates and distributes new varieties originated in this department or im
ported from similar climates of the Old World. Many acres of seedling
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fruits have been grown since the work was started by the writer in 1895.
The improvement in size and quality of each plant generation is greater
year by year. Hybridization and selection are the main methods of im
provement.
Fruit-Breeding—(Adams).—A general distribution was made of one-
year budded trees of the 12 varieties of Manchu apricots described in last
year's report. They were distributed from coast to coast, also to foreign
countries.
Stump-grafts, of apricots made early this spring on native plum seed
lings already established in nursery, proved highly successful. Side-graft
ing was the method usually preferred, because a side-graft has two
chances to unite, while a whip-graft usually has only one. The work has
to be done when the ground is wet and cold, but the new rubber knee-pads
give adequate protection. However, the apricots overgrow the plum root;
this causes difficulty in weak unions in digging nursery trees the first
year. Further south, of course, peach seedlings will be used as the stand
ard stock for apricots. At the north, the apricots budded on native plum
(Prunus Americana) stock, will be planted deep enough so that roots will
form above the point of union and the apricot will be on its own root.
Very likely the best stock for these hardy apricots will be their own seed
lings.
In accordance with this line of thought, every pit has been saved from
the apricots as they bear fruit. Several thousand seedlings are now com
ing on. It would be well to plant out a good sized State orchard of such
seedlings, with a view to supply seedlings to nurserymen on a cost-of-
labor basis. This would ensure a hardy foundation for the future hardy
apricot orchards.
Several quarts of the preserved fruit of the Manchu apricots were
furnished to the Extension division for use in demonstration work. The
high quality of these apricots should win for them early and well-earned
recognition; their early season coming in just ahead of the plum will en
sure for them an honored place in western prairie orchards, and wherever
the standard apricots have failed from winter injury.
Another important point about these Manchu apricots is their great
and remarkable resistance to drouth, as well as to the heat of summer
and cold of winter.
Nine Varieties of Hansen Bush Cherries.—The selection of the native
South Dakota sandcherry (Prunus Besseyi), began in 1895, has been car
ried through some 12 plant generations, and is now well along in the
second million plants. The best selections are budded on native plum
roots. The fruit from these budded plantations show rapid and continuous
improvement in size and quality, because both parents are selected for
size and quality. Many of the latest selections have very small pits. Some
good yellow-fruited seedlings have appeared.
Only three varieties have been named in earlier years: Sioux, Toma
hawk and Champa, (See South Dakota Bulletin 224). The Sioux has
transmitted large size and good quality to many of its seedlings here and
in Manitoba experiments. A few were distributed in the early years
under number; and 177 varieties were offered in 1934 as budded plants
on native plum stock. It is believed that those of large size and good
quality will soon come 100 per cent true to seed. Plants of these sand
cherries on their own roots can be obtained by layering. This will be
slower than budding, but more certain in dry seasons.
Nine named varieties all with black fruit, were distributed, as one
year buds on native plum roots. The names are all of Indian origin. This
bush cherry is one of the favorite fruits of the Indians of South Dakota,
These nine varieties were offered for the first time.
Keyapaha.—Fruit very large, quality very good, sweet. Pit small. Fairly
freestone.
Oahe.—Fruit good quality; very productive; low open habit. Pit oval,
very small.
Okreek.—Fruit large, round with minute prickle, sweet, quality excellent.
Equal to Sioux in quality and of better habit. Good bearer.
Tepee.—One of the Sioux seedlings. Heavy bearer. Very good quality.
Medium large pit. Habit upright and spreading.
Wampum.—Upright open habit, 4 feet. Excellent quality. Very heavy
crop.
Wasta.—Fruit medium sized, round; quality very good. Very heavy crop.
Upright, open, spreading habit. Pit small, round.
Watauga.—Fruit large. Quality good. Pit small. Heavy bearer. Habit up
right spreading.
Weta.—Fruit large and round, quality very good. Pit small.
Wewela.—Fruit medium size, good quality, very heavy crop. Pit small.
Habit low, upright, spreading.
Fruit Breeding.—The tub-orchard method of breeding fi'uits which
the writer began in 1897 has now been widely adopted by experiment
stations in America. This method makes it possible to pollinate the blos
soms under sheltered conditions in the greenhouse, instead of in the
windy weather often experienced outdoors. The tubs are stored in tree
cellars over the winter. It makes possible to make combinations of species
that bloom far apart, because the tubs can be brought in from the cellars
at different dates. Since 1934, the method has been adopted in the Soviet
Union, including Experiment Stations in European Russia and in Siberia.
An important extension of this idea is to bring the pollen from the
south to the north, and to send northern pollen produced in the green
house south, as needed. At various times the writer has made short tours,
at one time bringing apple pollen from Arkansas, Missouri, and Illinois
north to South Dakota and Minesota and using it successfully several weeks
later. The period of apple blossoms is said to advance northward about
25 miles north per day. This spring the writer extended this method on a
large scale, beginning at Fayetteville, Ark., Louisiana, and working
northward by automobile to Mountain Grove, Mo.; Lincoln, Neb.; Shenan-
doah, Iowa; to Hot Springs, Sioux Falls, Watertown, and Brookings, S.
D., to Morden and Winnepeg, Canada. In the fall, a second tour was made
to Manitoba. Thousands of flowers were pollinated and many seeds ob
tained. The main work was with the apple; some work was done with the
peach, nectarine, apricot, plum, sandcherry, and pear.
Rose-Breeding—(Hatch).—The work of hybridizing roses was carried
on with much new material, including some patented varieties. In visiting
the Federal Experiment station at Cheyenne, Wyo., this summer, it was
of interest to note that the Pink Semi Rose appears immune or strongly
resistant to the alkali soil, which causes yellowing of the leaves in many
varieties.
Thornless Rose Stocks—(Purnell).—Several thousand seedlings were
grown of the the 100 per cent thornless roses, noted in last year's report.
It is of interest to note the percentage of young seedlings that show
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minute bristles, especially at the base. It is planned to eliminate this
tendency by rigid selection, so that the 100 per cent smoothness will be
homozygous. Such plants should be highly useful for breeding.
Tomato Breeding—(Bankhead-Jones).—Work in this project termin
ated June 30 of this year. A report of the results so far is in preparation
with a list of the best combinations to obtain sweetness of flesh with a
minimum of seeds.
Plant Introductions—Shilk, East Siberia, Iris.—This Iris was gathered
in 1934 upon steep stony hillsides in the Shilka region. East Siberia, upon
the north fork of the Siberian railway. Plants were distributed in the
spring of 1936. They proved to be Iris dichotoma, as stated in last year's
report, but a leading Iris specialist in New York reports they are earlier
than the form now in cultivation, being about through flowering when
the standard Iris dichotoma begins to blossom.
Personal.—June 30, 1937, after 42 years work since 1895 as head of
the department of horticulture and horticulturist of this station, I be
came emeritus professor of horticulture, in full charge of fruit and rose
breeding. Many new varieties are appearing as a result of these experi
ments, and will be distributed as rapidly as possible.
Pharmacy
By Floyd J. LeBlanc and Turner R. Wright
A Study of the Properties of the Oil of Chenopodium Obtained by
Cross-Fertilization of Chenopodium Ambrosioides with a Wild Variety, as
Well as the Study of the Anthelmintic Value of the Oil Obtained From
This Cross in the Treatment of Ascaris—Plants Grown In 1936.—The
varities of chenopodium planted in 1936 were, namely: (1) Maryland, the
seed of which was obtained from Dr. Sievers of Washington, D. C., (2)
Maryland, the seed of this Maryland variety was obtained in our Medi
cinal Plant Garden; (3) Hybrid, the seed obtained from our cross of the
Maryland and Kansas varieties and (4) Mexican, the seed obtained from
Dr. Chapa-Badillo of Atatonilco El Grunde, Mexico.
Seed from all of the above varities was planted in the greenhouse on
March 19. Germination on March 24 was excellent. Between April 14 and
18 sixty flats were transplanted in the greehouse. Between May 26 and
June 2, the majority of these plants were transferred to our north ex
perimental plots. A few were placed in the Medicinal Garden.
The seed of the Mexican variety germinates quickly and the plants
grow much faster than the other varities. However, these plants produce
no seed. Some of this seed was sown directly in the ground on April 28.
The germination was fair. Plants grew rapidly but no seed was produced.
On April 28, Plot 57 in the Medicinal Garden was sown with seed ob
tained from our 1935 Hybrid. Germination was good and plants did very
well.
It was noticed that on several of the plots in which chenopodium had
been planted the year before that many volunteer plants were growing.
These plants were allowed to grow on one plot in the Medicinal Garden,
and an excellent stand was obtained.
Considering that the sumer of 1936 was one of the hottest and dryest
ever experienced in South Dakota, chenopodium can be classed as one of
those plants which will resist drought. The plants remained green even
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during the hottest and dryest weather. A more luxurient growth would
have been obtained if weather conditions were more favorable.
Seed from all varities except the Mexican was collected in the fall.
Treatment of Ascarides in Pigs.—All of the pigs used in this experiment
were obtained from the Animal Husbandry department of South Dakota
State college, and consisted of pure bred Duroc Jerseys, Chester Whites,
Poland Chinas, and a few crossbred Poland-China Duroc Jerseys. They
were divided into six lots of eight pigs each.
Only pigs showing evidence of worms were selected for this experi
ment. They were kept in one lot until July 21 when they were divided
into six separate lots of eight pigs each for the purpose of the experiment.
Up until the time of lotting, no attempt was made to keep these pigs on
clean ground. In fact, they were kept on ground which was known to
contain worm eggs. In addition, worm eggs were placed on this lot so as
to give the pigs every chance of becoming decidedly wormy. (Worm eggs
were obtained from the packing plant of John Morrell and Company, of
Sioux Falls.)
When the pigs were lotted all external appearances indicated a good
worm infestation. Feces examinations were made to see if any mature
worms were present as only the mature worms produce eggs. The ma
jority of the pigs showed that they were infested with mature worms.
Smaller worms not large enough to produce eggs were probably present
in most of the pigs also.
The results of the feces examinations are given in the following tables:
In the 1936 experiment four lots were fed on pasture and two lots
were fed in dry yards as follows:
Lot 1 Not wormed. Rape and Oats pasture.
Lot 2 Wormed. Rape and oats pasture.
Lot 3 Not wormed. Chenopodium pasture only
Lot 4 Not wormed. One half pasture chenopodium, other
half, rape and oats.
Lot 5 Not wormed. Fed in dry yard.
Lot 6 Wormed. Fed in dry yard.
The year 1936 was one of the hottest and dryest years South Dakota
has ever experienced. All pasture was in a poor condition for almost the
entire time the experiment was run.
The initial and final weights of these pigs, the number of days fed, the
gains made, and the feed required for 100 pounds of gain are given in the
following table:
Notwithstanding the fact that the pigs in all the lots were decidedly
runty and unthrifty at the beginning of the test, the weight and feeding
data show that the pigs in each lot made very satisfactory gains with a
remarkably low feed requirement for 100 pounds of gain. This fact has
been noted in previous tests. The cause of the runty, unthrifty pigs used
in this series of experimental tests making such cheap gains should be
determined in future trials. The results show but small differences in the
amounts of feed required for 100 pounds of gain in any of the compar
isons. It should be noted however, that the amounts of the protein sup
plement required were higher than in the 1935 tests. This, no doubt, was
due to the dry weather of 1936, reducing both the amount and succulence
of the forage. Similar results were obtained in 1934 when weather con
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By W. E. Poley
Effect of Common Grain Varieties on Egg Quality and Poultry—
(Bankhead-Jones).—Large percentages of corn, wheat and barley were
used in growing rations for pullets and cockerels and the effects of these
grains upon growth, quality of meat produced, and egg production were
studied. No appreciable differences in the rate of growth could be de
tected with either males or females. When about seven months of age
the representative lots of males were killed for studies of meat quality.
The barley-fed group were appreciably lower in total edible meat than
most other groups receiving different levels of corn and wheat. The
chemical analyses were made of the edible light meat, dark meat, skin
and subcutaneous fat and abdominal fat. These analyses revealed that
there were generally only small differences in the ash, moisture and
protein content of the edible meat from each of the five lots of cockerels.
The amount of fat, however, varied considerably with the individuals
receiving wheat, corn, and barley, but an appreciably lower average per
centage of fat was found in the edible carcass of the barley-fed birds.
Slightly higher percentages of the edible carcass of the barley-fed
group included light and dark meats while lower percentages of skin
and subcutaneous fat were found, when compared with any of the groups
receiving other grains. The first indications of this study suggest an in
ferior quality of meat when barley makes up the principle grain of the
growing ration while wheat appears equally as good as corn in the pro
duction of meat quality. Tests are being conducted to determine whether
or not a fattening period before killing will equalize the quality of meats
produced with different cereal grains.
Comparative Values of High and Lower Grades of Corn, Wheat and
Barley in Poultry Rations—(Bankhead-Jones).—First experiments in
volving comparative growth studies of different grades of grains in
starting rations for chicks indicate that low grades of either corn, wheat
or barley are equally as satisfactory as high grades of these grains..
32 ANNUAL REPORT
Ceres wheat and Amber Durum wheat, as well as Manchurian barley
and Trebi barley proved satisfactory when employed in practical rations
to the extent of 54 per cent.
Value of Oats and Millets in Laying Rations for Pullets —(Purnell).
—Rations containing either ground Red Proso, ground White Proso, or
whole Red Proso have been tested against ground yellow corn. The total
ration amounted to at least 70 per cent of the grain when the millet
varieties were used. Corn, however, was used in the control to the
extent of 44 per cent of the mash (approximately 22 per cent of the total
ration), and Red Proso was used as the only scratch grain. The results to
date do not justify definite conclusions as to probable differences in egg
production with any of the rations used.
Red and White Proso millets were tried in starting rations with differ
ent combinations of supplements. The results seem to justify the conclu
sions that the use of 30 per cent of pulverized oats has greater growth-
promoting value than 20 per cent of pulverized oats. It appears question
able whether or not ground wheat can be used to replace an equal amount
of bran and middlings. White proso gave equally as good growth as Red
Proso millet when used in these rations.
Red Proso when used to the extent of about 75 per cent of growing
rations gave equally as good growth as yellow corn, but oats when used
on the same basis gave appreciably slower growth. Ground wheat may
satisfactorily replace 15 per cent each of bran and middlings in the mash
of the millet rations.
Studies in the Nutrition of the Growing Chick (Alkali Disease)—
(Purnell).—The report of first experiments are published in the July
issue of "Poultry Science." This report shows the deleterious effects of
farm rations containing 65 per cent of seleniferous grains. Hatchability
was reduced to zero and the body weight of laying hens was lowered due
to reduced feed consumption. The ration contained 15.15 parts per million
of selenium.
Later experiments involved a study of the selenium tolerance of lay
ing hens. Definite toxicity was evident when the mash contained either 5
or 10 parts per million of selenium. It thus appears evident that rations
must contain less than 5 parts per million of selenium in order to avoid
the harmful effects of selenium upon hatchability. When eggs are not
used for hatching these effects may not be so serious. Chemical analyses
revealed the presence of considerable but varying amounts of selenium
in both the meat and eggs of birds receiving seleniferous grains. This, of
course, reduced the food value of meat and eggs. Early experiments
indicate that chicks may grow normally when starting mashes contain
10 parts per million of selenium as found in corn, wheat, and barley
grown in South Dakota.
Utilization of Corn, Wheat, Barley and Oats in Turkey Growing Ra
tions —(Hatch).—Oats appeared inferior to corn, wheat and barley in
growth-promoting value. Ground oats were used to the extent of 53 per
cent of the mash and fed whole as the only grain in the ration. Corn,
wheat and barley were used on the same basis. The males receiving the
corn ration were appreciably heavier in average weight than any of the
males in the other groups, although this favorable difference did not exist
with the females.
Studies of Turkey Egg Hatchability—(Hatch).—Efforts to increase
the hatchability of turkey eggs have been unsuccessful. Studies for the
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past three years have involved comparisons between so-called agitated air
incubators and still air machines. Birds have been trapnested and each
hens' eggs studied. Different males have been used in efforts to bring about
better hatchability. The results of this study indicate the desirability of
further study as to causes of poor turkey egg hatchability. It seems espec
ially important to have additional range for this purpose.
Capon Production in South Dakota—(Hatch).—Conditions of housing
under which capons should be finished for market are being studied.
Permanent brooder houses are being compared to small colony houses
which are much colder during the early winter months when capons are
ordinarily marketed. Slightly better results were obtained when capons
were housed under warmer conditions in December and January.
Rammed Earth in Brooder House Construction—(Station Local).—
A rammed earth brooder house has been constructed on the Poultry farm
by the Department of Agricultural engineering and a heating unit has
been installed. Preliminary trials involved testing the heating unit under
different climatic conditions. Alterations have been necessary and the
heating system now appears satisfactory. A similar system will be in
stalled in a frame brooder house of the same dimensions as the earth
house and the comparative costs of heating the two houses will be
studied.
Rural Sociology
By W. F. Kumlien
A Graphic Summary of the Relief Situation in South Dakota.—In the
physical basis of its agriculture, South Dakota is divided into two distinct
regions. Generally speaking, the hundredth meridian is the dividing line
between the eastern half, an extensive farming region, and the western
half which is primarily a grazing or ranching region. Agricultural dif
ferences between the two regions reflect distinct differences in their aver
age annual amount and seasonal rainfall distribution, drought frequency,
and soils. These differences have also produced variations in native vege
tations, crop yields and farm incomes.
South Dakota has the fourth largest proportion of its population en
gaged in agriculture of all the states of the union. Because of this, in
periods of prolonged drought and consequent crop failure, farmers have
had little else that they could turn to in private employment and so have
been forced on relief.
One of the most important factors leading to maladjustments in land
use within the state has been the relatively large number of settlers
coming from eastern and more humid states, where the prevailing agri
cultural pattern is for small farms and intensive cropping. Until 1909
the government's policy of limiting homesteads to a quarter section un
fortunately aided in establishing and perpetuating a unit too small for
an extensive farming region.
The high prices of the World War gave an undue stimulus to crop
production in the Gr-^at Plains Region west of the hundredth meridian.
The war period happened to coincide with a favorable rainfall cycle,
which in its effect, misled thousands of ranchers into thinking that dry-
farming with small units could compete profitably with the intensive
farming regions. This led to the land boom of 1919 followed by a later
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collapse of farm prices. Only one other state, Wyoming, has suffered
such a heavy decline in farm values since 1920, with the consequent dis
organization of its credit structure.
During 1930 South Dakota took care of its own relief cases through
local funds. In 1931, 1932 and the first half of 1933 the Red Cross and
Reconstruction Finance Corporation contributed a total of 42.5 per cent
towards the total cost of relief, while the state contributed 57.5 per cent.
Since July, 1933 federal funds have constituted the bulk of relief monies,
although the various counties have done surprisingly well throughout the
entire period in mainly taking care of their own unemployables.
A large majority of relief funds in South Dakota from 1930-1935 has
been distributed for work performed rather than as direct grants.
In trying to compare the characteristics of relief and non-relief popu
lations, no clear cut lines of demarcation can be drawn between the two
that might enable classification into inclusive categories. It is true that
the population on relief is younger, has less education, includes more of
the semi-skilled, and unskilled occupationally, contains more tenants than
owners, has larger households, more unemployed and has had much
greater depletion of its resources. However, the main differences are
economic.
Precipitation was below normal every year during the 1930-1935
period, the most devastating droughts occurring in 1931, 1933 and 1934.
In 1933 and 1934 crop failure was almost complete in over two-thirds of
the state. Crop failure in the worst drought years was much less pro
nounced in the southeastern and extreme western portions of the state.
In addition to a greater shortage of rainfall in central South Dakota,
grasshopper infestation was most intense in that area.
Due to the drop in agricultural prices following the agricultural ex
pansion of the boom war period, the credit structure of the state became
so badly disrupted that South Dakota's resources were at a low ebb at the
beginning of the current drought and depression cycle. Depleted re
sources were attested to prior to the 1930-1935 period by the mounting
ratio of indebtedness to farm value, by wholesale bank failures, mortgage
foreclosures, tax delinquencies, seed loans and other indices. As South
Dakota is predominantly an agricultural state, depleted resources in most
cases reflect insufficient farm income. While caused directly by low crop
yields and unfavorable agricultural prices, low farm income, in many in
stances, has been indirectly a result of improper land use.
South Dakota is predominantly an agricultural state and consequently
agricultural distress is either directly or indirectly responsible for unem
ployment. Due to the absence of other industry, in years of crop failure
there is little to which South Dakota citizens can turn for a livelihood. In
1930 when the federal census was taken a relatively small number of
persons was unemployed. When the unemployment Relief census was
taken in October, 1933, after two drought years, a larger percentage of
its families was on relief rolls.
Low farm incomes during the 1930-1935 period may readily be ex
plained by drought but farm incomes insufficient to make posible the ac
cumulation of reserves in normal times is largely the result of improper
land use. It is evident on the basis of soil precipitation and crop yield
records, that portions of the state inherently unsuited for intensive crop
ping are being cultivated. It is also evident that farms too small in size
to yield an adequate family income even in normal years are being operat-
EXPERIMENT STATION
ed in sections of the state where physical factors make large size farm
units desirable.
Considering the period (1930-1935) as a whole, relief distribution with
only a few exceptions has followed a well-defined, and consistent pattern.
Relief in various parts of the state has varied in intensity, in proportion
to their marginality or sub-marginality in precipitation and crop pro
duction, in normal times as well as during the depression. In the intensive
relief areas, the families most subject to relief have usually been those
with the least income and reserves. Usually the smaller incomes are due
to maladjustments in land use, such as operating too small a sized farm,
using the wrong type of farming for a given area, or poor farm or home
management.
The Survey of the Aged.—(Pumell)—This study deals with the social
and economic conditions of applicants for old age assistance in South
Dakota as of February 1, 1937. It is a state-wide study and is carried on
with labor furnished by the Work's Progress Administration. Approx
imately 18,000 schedules are on hand with data concerning accepted, re
jected or pending applications.
The data have been collected, edited, tabulated and tallied and are now
ready for summarization and interpretation.
Immigrant Settlements and Social Organization in South Dakota.—
(Pumell)—In a previous study, "Immigrants and Their Children in South
Dakota", we discussed mainly the influence of immigration upon the com
position and growth of the population of the state. In the present study,
we are not so much concerned with the numerical or statistical aspects of
immigration, but we aim rather to describe the historical, social and cul
tural aspects of immigration into South Dakota.
This study pays special attention to the historical circumstances which
led to the establishment of immigrant settlements in South Dakota. It
seeks to answer the question, "Where were these settlements located and
by what nationalities were they made ?". The study goes on to describe
in considerable detail the social organization of the foreigrn settlements
in the state.
Another objective of the study is to discuss the extent to which the
various immigrant groups and institutions have been assimilated. To
illustrate this point, statistics are presented showing the displacement of
Norwegian by English services in Norwegian Lutheran churches in the
state. The several stages or levels in the formation of foreign church
organization are described. There is a strong tendency at work making
for union and federation on the part of various church bodies. The fo
reign language heritage is gradually being forgotten and the churches
are becoming American in language as well as in organization.
As to the political aspects of assimilation, this study presents statistics
relative to the naturalization process and shows that the time element
goes far toward explaining the differences in naturalization status of the
various nationalities. Lastly the study presents by ten year intervals
periods since 1893 the extent to which the foreign-bom have been mem
bers of the state legislature as well as the nationality composition of these
members.
Rural Population Mobility in South Dakota.—(Purnell)—The following
is a brief statement of general conclusions derived from the completed
study.
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Intelligent planning for an area like South Dakota becomes a problem
of great importance to both the student of social welfare and to the gen
eral citizenry of South Dakota. Population gains and losses have served
to bring the problem to the fore-front. This, plus the industrial depression
and protracted drouth of 1930-1935 have aggravated the general economic
and social situation so that the conclusions of this population mobility
study may throw some light on the South Dakota scene as of 1935.
Nature and Extent.—Almost three-fourths of the households had oc
cupied the same residence during the period of study, 1928-35. The re
maining one-fourth of the population constitutes the group whose ma^v^ing
about holds considerable significance in: the survival of the small towns;
the retaining of the vital forces of the farming communities; and the pas
sing on of a worthwhile cultural heritage to future generations.
The part of the population which has been hardest hit by loss of income
seems to be the open country group, that is, the farmers, who because of
crop failure were the first to apply for public relief. Although the open
country group has a larger proportion of its people on relief than the
village group, we should remember that the village merchants and pro
fessional persons were deriving an appreciable part of their income from
the relief groups.
The net loss of population in South Dakota over the period of the
study was felt more by the open country than the villages, the adult
children leaving home seem to desire more and more a home elsewhere
than on the farm. Consequently, the farms sent more adult children to
the villages and cities than they received in return.
Characteristics.—Size of family including type of dependents, age of
heads of families, and sex of family members are all characteristics that
effect the mobility of a population group. If proper planning for this area
is to be effected, cognizance must be taken of the bearing these character
istics have on population movements. That is, one should recognize that
a predominance of young family heads with few dependents will effect the
net population far differently than a predominance of older family heads.
The importance of characteristics in relation to mobility is established as
one of the major factors to consider in population problems.
Occupation.—After reviewing the mobility data as related to occupation,
we must conclude that, in South Dakota, the significance is relegated to
the background because agricultural occupations constitute by far the
major part of the gainful activities within the state and that these agri
cultural occupations are directly dependent on the status of South Dakota
agriculture. Farm tenants and owners do not show as high a rate of
mobility as do the professional and proprietory groups which seems to
indicate those in the non-farm occupations are able to move about with less
difficulty than those in the farm occupations. Training and experience are
qualifications that pay dividends as is hinted by the statement that the
primary and unskilled occupation groups are those most likely to be on
relief.
Veterinary
By C. C. Lipp
Our hemorrhagic septicemia project is progressing, but rather slowly
During the year a bulletin was issued which is now being distributed to
the bulletin list. There probably will be quite a demand for this bulletin
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because it gives information that is not readily available in printed form
to the residents of this State.
During the past year various attempts to produce immunizing agents
by subjecting the organisms to the action of dyes and other agents were
tried in order to reduce the pathogenic properties of the organisms to
the point where the disease would not result but where a better and
more lasting immunity would result than with the various immunizing
products that are now available. The results were not encouraging,
altho there is room for considerable more work on this line.
A study of the toxic properties of the hemorrhagic septicemia or
ganisms was attempted. The method used was to break up the organisms
so as to liberate any endotoxins that might be present. The products thus
liberated were tested on animals. The results were not conclusive. Here
also there is room for more extended work, in both this and the above
attempts. The work was hardly more than preliminary in order to secure
information that might indicate whether or not these leads might be worth
following.
The various Purnell projects with which Doctor Taylor is associated
progressed about as usual. Various pigs and fowls were presented for
diagnosis. These pigs and fowls having died while on feeding or other ex
periments. This work is of course very important because the person in
charge of these projects needs a report of the cause of the death of any
animals or fowls with which he is working.
The chenopodium project conducted by the Pharmacy Department was
continued. Doctor Taylor made various trips to the Morrell Packing Plant
in Sioux Falls when pigs were marketed in order to determine whether
or not round worm infestation was present, and if so, to what extent.
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Financial Report
South Dakota Agricultural Experiment Station
For The Year Ended June 30, 1937
By R. A. Larson
Receipts Bankhead
Bankhead- Jones
Hatch Adams Purnell Jones Offset
Received from Treasurer
of the United States _$15,000.00 $15,000.00 $60,000.00 $12,216.22
Receipts from within
the state as Bankhead-
Jones offset $12,259.69
TOTAL $15,000.00 $15,000.00 $60,000.00 $12,216.22 $12,259.69
Disbursements
Salaries $10,049.97 $12,623.81 $41,355.46 $7,613.58 $7,033.99
Stationery—Office Supplies 126.24 10.13 572.70 23.26 34.59
Scientific Supplies 265.49 208.58 1,049.09 158.06 177.90
Feeding Stuffs 748.64 296.10 2,770.80 2,292.58 2,813.65
Fertilizers 3.50
Sundry Supplies 368.76 213.04 410.57 289.61 372.46
Communication Service 90.78 13.20 344.72 7.95 46.99
Traveling Expense 175.46 825.40 1,852.85 469.09 604.26
Transportation 52.31 42.38 182.35 73.94 28.07
Publications 2,660.34 12.17 4,220.11
Heat, Light, Water & Power 7.65 55.67 86.99
Furniture and Fixtures 21.78 10.00 1,661.07 210.18 179.83
Library 33.45 154.34 349.55 70.30
Scientific Equipment 178.28 479.45 4,203.96 282.35 481.20
Tools and Machinery 32.35 73.40 677.09 61.19 76.12
Live Stock 185.00 225.00 325.00




Balance on Hand, July 1, 1936 $ 9,924.41
Receipts from Land Rentals 1,901.39
Receipts from sale of Produce, Cottonwood Sub-Sta. 168.73
Receipts from Sale of Produce, Eureka, Sub-Sta 184.38
Receipts from Sale of Produce, Highmore, Sub-Sta. 39.18
Receipts from Sale of Produce, Vivian, Sub-Sta. 341.98













Heat, Light, Water and Power 149.45
Furniture and Fixtures
Live Stock 2,836.29
Tools and Machinery 119.37
Buildings and Land 675.40
Contingent 56.83
TOTAL $11,467.13


















Sales Fund (Brookings Station)
Receipts
Balance on Hand July 1, 1936 $ 5,844.18











Tools and Machinery 88.26
Furniture and Fixtures 172.88
Communication 15.99
Transportation 65.17
Heat, Light, Water and Power 54.14
Live Stock 325.00









Cottonwood Eureka Highmore Vivian Newell
$1,200.00 $1,200.00 $1,500.00 $1,200.00 $500.00
Disbursements
Salaries _ 951.00 1,020.00 1,283.00 1,133.00
Labor . 118.80 103.00
Office Supplies _ 1.16 3.91
Scientific Supplies _
Feeding Stuffs 73.06 65.74 11.95 500.00
Sundry Supplies _ .60 27.38 4.02
Communication 5.55 18.16 .30 2.33
Traveling Expense 35.45
Transportation 2.50 16.00
Heat, Light, W. & P 13.64 12.39 7.50 30.60
Tools and Machinery _ 33.85 81.11 2.10
Buildings & Land _ 10.84 31.06
Furniture & Fixtures
Live Stock
Total -$1,200.00 $1,200.00 $1,500.00 $1,200.00 $500.00
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